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1. Introduction
This is an in vitro test nmethod which utilizes viral plaque
formng units (PFU) in a cell culture systemto titer
pseudorabies virus (PRV) in nodified-live vaccines.
2. Materials
2.1 Equi pnent/instrunentation
2.1.1 36° % 2°C, 5%+ 1% CO,, high humdity incubator?
meeting the requirenents of the current version of
GDOCSOP004
2.1.2 Vortex m xer?

2.1.3 Blender?

2.1.4 Mcropipettors: 200 pl and 1000 pl single
channel 4

2.1.6 Water bath®

2.1.7 Self-refilling, 2-m repetitive syringe®
2.2 Reagents/supplies

2.2.1 PRV Reference Virus,’” Shope strain

2.2.2 Madin-Darby bovine kidney® (MDBK) cells

1 Mbdel 3158, Formm Scientific Inc., Box 649, Marietta, OH 45750-0649 or equival ent

2 Vortex-2 Genie, Mdel G560, Scientific Industries Inc., 70 Oville Dr., Bohem a,
NY 11716 or equival ent

3 Waring blender, Cat. No. 14-509-35, Fisher Scientific Inc., 319 W Ontario, Chicago,
IL 60610 or equival ent

4 Pi petman, Rainin Instrument Co., Mack Rd., Box 4026, Wbburn, MA 01888 or equi val ent
5 Cat. No. 15-461-10, Fisher Scientific Inc. or equivalent

5 Wheaton, Cat. No. 13-689-50C, Fisher Scientific Inc. or equival ent

" Reference quantities are avail able upon request fromthe Center for Veterinary

Bi ol ogi cs-Laboratory (CvB-L), P.O Box 844, Anes, |A 50010 or equival ent

8 Cat. No. ATCC CCL-22, Anerican Type Culture Collection, 12301 Parklawn Dr., Rockville,
MD 20852-1776
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2.2.3 Mnimm Essential Medium ( MEM
2.2.3.1 9.61 g MEM
2.2.3.2 2.2 g sodium bi carbonat e ( NaHCO;)
2.2.3.3 QS. to 1000 mM w th deionized
water (DW, adjust pHto 6.8-6.9 with 2N
hydrochloric acid (HO ).
2.2.3.4 Sterilize through 0.22-pmfilter.??
2.2.3.5 Aseptically add:
1. 10 m L-glutam ne®
2. 5 m lactal bum n hydrol ysate or edam n
3. 100 units/m penicillin®
4. 50 pg/mM gentam cin sul fate?
5. 100 pg/m streptomnycin?’
2.2.3.6 Store at 4° = 2°C
2.2.4 Gowh Medium

2.2.4.1 900 m of MEM

S MEMw th Earle's salts w thout sodium bicarbonate, Cat. No. 410-1500EF, Life Technol ogi es,
Inc., 8400 Helgerman Ct., Gaithersburg, MD 20884 or equival ent

0Cat. No. S 5761, Signa Chenmical, Inc., P.O Box 14508, St. Louis, MO 63178 or equival ent
1Cat. No. 9535-01, J.T. Baker, Inc., 222 Red School Ln., Phillipsburg, NJ 08865 or equival ent
2Cat. No. 12122, Gelman Sci ences, 600 S. Wagner Rd., Ann Arbor, M 48106 or equi val ent
BL-glutam ne-200 mM (100X), liquid, Cat. No. 320-503PE, Life Technologies, Inc. or equivalent
“Edamin S, Cat. No. 59102, Sheffield Products, P.O Box 630, Norw ck, NY 13815 or equi val ent

5 Cat. No. 0049-0530-28, Schering Laboratories, 2000-T Galloping H Il Rd., Kenilworth,
NJ 07033 or equival ent

6 Cat. No. 0061-0464-04, Schering Laboratories or equival ent

7Cat. No. S-9137, Signa Chenical, Inc. or equival ent
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2.2.4.2 Aseptically add 100 m fetal bovine serum
(FBS), heat-inactivated at 56° + 2°C for
30 + 5 min.
2.2.4.3 Store at 4° = 2°C

2.2.5 2X Medi um
2.2.5.1 100 m 10X MEMS®
2.2.5.2 2.2 g sodium bi carbonate
2.2.5.3 340 mM DW
2.2.5.4 Sterilize through 0.22-umfilter.
2.2.5.5 Aseptically add:
1. 100 units/m penicillin
2. 50 pg/mM gentamcin sulfate
3. 100 pg/m streptonycin
4. 50 m FBS
2.2.5.6 Store at 4° = 2°C
2.2.6 2% Tragacanth Gum (Trag)
2.2.6.1 20 g Trag?®
2.2.6.2 1000 M DW

2.2.6.3 Mx vigorously small amounts at a tine
wi th a bl ender set on high.

2.2.6.4 Pour 500 M each into 1000-m nedi a
bottl es.

2.2.6.5 Sterilize by autoclaving at 15 psi for
30 mn.

BMEMw th Earle's salts 10X liquid, Cat. No. 410-11430, Life Technol ogies, Inc. or equivalent
19 Acros AC42138-5000, Fisher Scientific, Inc. or equivalent
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2.2.6.6 Store at 4° = 2°C.
2.2.7 Overlay Medium

2.2.7.1 Mx equal volunes of 2X Medi um and
2% Tr ag.

2.2.7.2 Store at 4° = 2°C
2.2.8 70% Et hyl Al cohol

2.2.8.1 74 m ethyl al cohol 2

2.2.8.2 26 mMl DW

2.2.8.3 Store at roomtenperature (RT)
(23° £ 2°0C).

2.2.9 Crystal Violet Stain
2.2.9.1 7.5 g crystal violet?
2.2.9.2 50 mM 70% ethyl alcohol
2.2.9.3 Dissolve crystal violet in alcohol.

2.2.9.4 250 m fornmal dehyde??

2.2.9.5 QS to 1000 M with DW filter through
fil

ter paper.?z
2.2.9.6 Store at RT.
2.2.10 Tissue culture plates, 6 well?*

2.2.11 12x75-mm pol ystyrene tubes?
2 Denatured, 190 proof, Cat. No. 7018, J.T. Baker, Inc. or equival ent

2Cat. No. C0775, Sigma Chem cal Co. or equival ent
2Cat. No. F79, Fisher Scientific, Inc. or equivalent

Z\What man #1, Cat. No. 1001, Fisher Scientific, Inc. or equivalent

2¢Fal con 3046, Becton Dicki nson Labware, Becton Dickinson & Co., 2 Cak Park, Bedford,
MA 01730 or equival ent

% Fal con 2058, Becton Di cki nson Labware or equival ent
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2.2.12 10-m syringes? and needl es?
3. Preparation for the test
3.1 Personnel qualifications/training

Personnel nust have training in the i nmunol ogi ¢ basis of
virus titration assays, cell culture maintenance, and in the
princi pl es of aseptic techniques.

3.2 Preparation of equipnent/instrunentation
Set the water bath at 36° = 2°C
3.3 Preparation of reagents/controls

3.3.1. Two days prior to test performance

Seed 6-well tissue culture plates with MDBK cells, in
Gowmh Medium at a cell count that will produce a
nmonol ayer after 48 £ 6 hr of incubation at 36° = 2°C.
These becone the MDBK plates. G owh Mediumis changed
if excess acidity of the nediumis observed as

i ndi cated by a change fromred to yellow of G owh

Medi um

3.3.2 On day of test performance

Rapidly thaw a vial of PRV Reference Virus in a water
bath at 36° = 2°C. Dilute the virus in 4.5 n MEMtoO
contain 15-40 PFU 100 pl .

3.4 Preparation of the sanple (on day of test performance)

3.4.1 Rehydrate a vial of the Test Vaccine according
to the manufacturer’s instructions with a 10-m syringe
and 20-gauge needle. Allowto sit for 15 £ 5 mn at

RT.

%6 Luer-Lok® Cat. No. 309604, Becton Dickinson Labware or equival ent

2720 gauge, 1.5 in, Cat. No. 250107, Becton Dickinson Labware or equival ent
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3.4.2 Prepare serial 10-fold dilutions of test
vaccine. Serial 10-fold dilutions may be nade as
fol | ows:

3.4.2.1 Place 4.5 mM of MEMwth the repetitive
syringe into | abel ed 12x75- nm pol ystrene tubes.

3.4.2.2 Pipet 500 pl of test vaccine to the 10!
tube, mx by vortexing. D scard pipet tip.

3.4.2.3 Repeat step 3.4.2.2 to the remaining
tubes. Continue as needed (102 to 109),
transferring 500 pul from previous tube to the next
di I ution.
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4. Performance of the test
4.1 Decant the Gowh Mdia from MDBK pl at es.

4.2 Pipet 100 pl/well fromeach dilution of test vaccine to
2 wells of a MDBK plate. Mx by gentle swirling.

4.3 Pipet 100 pl/well of the diluted Reference Virus
Control to 2 wells of 1 MDBK plate. Mx by gentle swirling.

4.4 Mintain 2 or nore wells as uni nocul ated cell culture
controls.

4.5 Incubate inoculated plates at 36° = 2°Cin a CG
at nosphere for 60 £ 10 min for virus adsorption.

4.6 Add 3.0 m/well of Overlay Medium (see section 2.2.8)
to the plates. Discard any unused, warned Overlay Medium

4.7 Incubate the MDBK pl ates undi sturbed at 36° £ 2°Cin a
CO, atnosphere for 96 + 12 hr.

4.8 At the end of incubation, decant Overlay Medium Pipet
2 mM of the Crystal Violet Stain (see section 2.2.10) into
each well of the plates using the repetitive syringe.

4.9 Alowplates to stand at RT for 15 £ 5 mn.

4.10 Discard the Crystal Violet Stain down a sink. Wash
the cell nonol ayers by di pping each plate several tines in a
container of running water fromthe cold faucet. Allowto
air dry.

4.11 PFU counting
4.11.1 The PFU are visible as clear, circular areas in

the cell nonol ayer where the cells have been destroyed
by the virus.
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4.11.2 Count the nunber of PFU for each well.

4.11.2.1 Average the nunber of PFU between the
duplicate wells for each test vaccine dilution.

4.11.2.2 Average the nunber of PFU between the
2 wells of the Reference Virus Control wells.

4.11.3 Determne the virus titers and express as
PFU dose. Take the dilution of a test vaccine that
contains an average of at least 30 PFU s. Exanpl e:

Logi, of plaque count (30) 1.48
Logio of dilution counted (10-3) 3.00
Logi, of 2-m dose factor (20) 1.30
Virus titer/dose (total) 5.78

The test vacci ne contains 10> PFU 2-m dose.

5. Interpretation of the test results

5.1 The test is invalid if visible contam nation is
observed in all dilutions of a Test Vacci ne.

5.2 For a valid assay, the Reference Virus Control nust
have an average PFU count between 15-40.

5.3 Any test not neeting the criteria of 5.1 and 5.2 is
considered a NO TEST and may be repeated w thout prejudice.

5.4 One plaque represents a single infective unit whereas

t he 50% endpoi nt infective dose (one IDs) is statistically
equi valent to a theoretical 0.69 of an infective unit.

Fifty percent endpoints will be 1.44 tinmes those expressed
as PFU unit of inoculation. Therefore, to express PFU titer
as 50%tissue culture infective dose (TClIDsy) titer

nmultiply the PFU by 1.44 or add 0.16 to the |ogy val ue of
the PFU titer. 1In the exanple above, the TC Ds, woul d be
5.78 + 0.16 = 5.94 or 10%°% TCl Dso/ 2-m dose.

5.5 If the validity requirenents are not nmet, then the
assay is considered a NO TEST and can be retested w thout
prej udi ce.
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5.6 If the validity requirenents are net and the titer of
the vaccine is greater than or equal to the titer contained
inthe filed outline of production for the product under
test, the product is considered satisfactory.

5.7 If the validity requirenents are net but the titer of
the Test Vaccine is lower than the required mninmm it nust
be retested according to 9 CFR 113. 8.

6. Report of test results

6.1 Test results are reported as the virus titer in
TCl Dso/ dose.

6.2 Record all test results on the test record.

7. Ref er ences

7.1 Conrath TB.: Handbook of Mcrotiter Procedures. 1972.
Clinical and Research Applications Laboratory, Cooke
Engi neeri ng Conpany, Al exandria, VA

8. Changes

8.1 This docunent was rewitten to neet the current

NVSL/ CVB QA requirenments, to clarify practices currently in
use in the CVB-L, and to provide additional detail. No
significant changes were nade fromthe previous protocol



